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Abstract
Since the 16th century, few European nations established their trading outposts in India and sought to achieve
their imperialist ambitions. Colonial India under the British rule acquired the characteristics of an open economy
with free trade and thereby remained exposed to global market forces and as such experienced cyclical
fluctuations. There exists a scanty literature on business cycles relating to colonial India though there is a
growing literature on the issue for independent India. Possibly, the only available literature for colonial India is
Thorpe & Thorpe (1926), which contended that colonial India followed European pattern of cycles during the
period 1889-1920. There is no other literature that examines whether the output of the Indian economy was
synchronized with other economies. Present study seeks to bridge this gap in literature. We found that colonial
India’s economy got influenced by several West European economies as also the USA and Japan. Further, in
pooled estimation, we find a weaker but significant positive trend of synchronisation of India’s business cycle
with several West European countries. Besides, colonial India’s business cycle is also found to be weakly
synchronized with the US and Japanese economy.
© 2013 The Authors. Published by Elsevier B.V. 
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1. Introduction:
India had trading ties with countries of South-East Asia, West Asia, Central Asia and Europe since the
ancient times as spice from India was exported to a number of countries. This spice trade was a necessity for 
Europe as the same (imported from India) was used for preserving meat and making it palatable as also to mull
wine. The decline of Roman Empire in the 5th century and the rise of Islamic powers in the 7th century posed
difficulty in carrying out trade (Burke and Quarishi, 1995). Improvement in ship-building and navigational skills 
enabled Europeans embark on voyages to discover sea route to India and it was on May 22, 1498 that Vasco Da 
Gama discovered the sea route to India by landing at Calicut and this marked the first European settlement of 
Portuguese in India. Following Portuguese, Dutch, Danish, English and French came to India for establishing
trading links, which ultimately ended up in colonising India. Colonial India had a flourishing trade sector and it 
engaged in trading in a number of products, viz., cotton, foodgrains, apparels, tea, spices, petroleum, metals, etc.
with a number of economies apart from Britain, including France, Germany, USA, Japan, Belgium, Italy,
Russia, China, etc. Under the influence of free trade, India came to acquire some characteristics of a market
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economy and thereby exhibited cyclical fluctuations in its output. 
Although a number of studies have established the existence of business cycles in independent India, 
there is a dearth of literature on business cycles in the colonial period. Possibly, the only available literature on 
business cycle for colonial India is Thorpe & Thorpe (1926). They recorded business annals of 17 countries. 
They contend that India was an agricultural country with an active foreign trade, but with little factory 
development or commercial organisation and that British India followed the European pattern of cycles. They 
established that for period 1889 to 1920, India experienced six phases of business cycles, with the duration of 
the cycles ranging from 2 to 7 years.  
Against this backdrop, this paper is motivated by several considerations. It seeks to establish that the 
phenomenon of business cycles existed even in the colonial India. Since the Indian economy remained under the 
colonial domination of the British empire for about a century or so and practised free trade, we also probe 
whether the cyclical fluctuations of colonial India was in any way related to the level of economic activity in 
British economy. Further, as the Indian economy in colonial times remained a highly open economy, we also 
seek to investigate if India’s GDP cycle remained synchronised with its colonial powers, viz., UK, France, 
Portugal, Netherland, and Denmark as also other trading partners such as the USA and Japan. 
The remainder of the paper is organized as follows: Section 2 describes the characteristics of the 
colonial economy of India.  It also describes how trade influenced the economy as also whether colonial India’s 
output co-move to some extent with many of the present day advanced economies. Section 3 carries out 
empirical estimation employing VAR and pooled regression. Concluding observations of the paper are set in 
Section 4. 
 
2. Colonial India: Trade and Output Co-movement 
India remained primarily an agrarian economy in colonial era, albeit the share of primary sector kept 
declining, while that of the secondary and tertiary sectors kept increasing since the early 20th century (Table 1). 
Nevertheless, British imperialism through a new land revenue system (which set very high cash rentals) 
commercialised a part of the agrarian economy by encouraging production of commercial crops for export 
(Mishra, 1994).  Commercialisation of agriculture promoted colonial India’s exports and it is found that during 
1919-20, export of agricultural commodities accounted for more than a quarter of India’s total exports (Figure 
1). Despite the fact that ratio of foreign trade to India’s national income was not very high, India’s growing link 
with the external market introduced an element of instability in Indian economy characterised by violent 
fluctuations in external demand for raw materials, which often exhibited cyclical movements leaving its 
corresponding effect on the prices of export commodities (Mishra, op. cit.). In colonial era, India had trade 
relations with a large number of countries, including several West European countries (such as Netherland, UK, 
Italy, Belgium, France, Germany, etc.), China, Russia, Japan, USA, etc. Naturally, being the coloniser, UK had 
the largest share in India’s sea-borne trade (Figure 2 and 3). Possibly, the burgeoning trading relationship with a 
number of economies induced some characteristics of market economy to colonial India, which experienced 
cyclical fluctuation in its output (Figure 4).  
 
 
Table 1: Sectoral Shares in National Income for Colonial India 
(Per cent) 
Period Primary Sector Secondary Sector Tertiary Sector 
1900-01 to 1904-05 63.6 12.7 23.7 
1905-06 to 1909-10 61.7 13.5 24.8 
1910-11 to 1914-15 60.1 13.9 26.0 
1915-16 to 1919-20 59.6 13.7 26.7 
1920-21 to 1924-25 57.4 13.4 29.2 
1925-26 to 1929-30 52.1 14.9 33.0 
1930-31 to 1934-35 51.4 15.8 32.8 
1935-36 to 1939-40 49.9 16.4 33.7 
1940-41 to 1944-45 47.5 16.7 35.8 
1942-43 to 1946-47 46.0 16.9 37.1 
Source: S. Sivasubramaniam, ‘National Income of India, 1900-01 to 1946-47. 
Adapted from Mishra (1994). 
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Fig . 1. Composition of India’s Export in 1919-20. 
Source: Statistical Abstract for British India. 
 
 
Fig. 2. Direction of India’s Sea-borne trade (1894-95) 
Source: Statistical Abstract for British India. 
 
 
 
Fig. 3. Direction of India’s Sea-borne trade (1903-04) 
Source: Statistical Abstract for British India. 
 
 
Fig. 4. Colonial India’s Cyclical GDP 
 
The amplitude of cycles (as measured by the standard deviation of the cyclical component) measures 
the severity of the downturn or recovery of an economy and higher amplitude implies greater cyclical 
fluctuation in the economy. Amongst these economies, we find that Austria has the highest amplitude, while 
amplitude of India’s cyclical output is on the lower side suggesting that cyclical fluctuations had a relatively 
lesser influence on the Indian economy (Figure 5). It is also found that output correlation of colonial India with 
Britain, France, USA, Japan, Netherland and Denmark increased since the First World War (Table2). 
 
 
 
 
Fig. 5. Amplitude of Cyclical GDP  
Table 2: Output Correlations India with Selected 
Countries 
 1885-1913 1914-47 
 
UK -0.19 0.13 
France -0.17 0.35 
USA 0.06 0.15 
Japan 0.04 0.09 
Portugal -0.12 -0.33 
Netherland 0.03 0.08 
Denmark -0.06 0.18 
 
 
To see a trend in India’s output correlation with few economies, we calculate ten-year moving 
correlation, which gives a relatively smoother series. India’s output correlation with Britain is found to be 
increasing in the period after the Great Depression (Figure 6). Output correlation with France is found to be 
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relatively stronger during 1916 to 1940. We find a relatively stronger output correlation between India and the 
USA, which weakened during the period 1916 to 1931. Similarly, India’s output correlation with Japan is found 
to be increasing in the aftermath of the First World War.  
 
 
 
Fig. 6. A 
 
 
Fig. 6. b. 
 
 
Fig. 6. c. 
 
 
Fig. 6. d. 
 
Fig.6. Ten-year moving correlation of India’s GDP growth with Britain, France, USA and Japan. 
 
3. Empirical Estimation  
3.1. Data description: 
For the present study, data has been sourced from Maddison (2005) which has documented historical time-series 
of GDP for a number of countries since 1 A.D. It has published time-series of GDP of various countries in terms 
of the Geary-Khamis dollar (named after Roy C. Geary and Salem Hanna Khamis), which is a hypothetical unit 
of international currency and has an equivalent purchasing power that the U.S. dollar had in the United States at 
a given point in time. We have taken GDP series in respect of India, five European economies (Britain (UK), 
France, Denmark, Portugal, and Netherland), which colonised India at one point of time or the other, the USA, 
and Japan. Despite greater trade with China, in the analysis, we have dropped China since comparable data was 
not available. For obtaining the cyclical series, natural logarithmic values of the respective GDP series of the 
individual economies were de-trended using the Hodrick and Prescott (1997) filter and the smoothing parameter 
λ (lambda) was set to 100 as this seems appropriate to identify the cyclical movements well. Since we study 
India’s colonial period and the comparable data for the economies were available since 1884, data used in the 
present study are for the period 1884 to 1947. Further, we have also taken trade data from Statistical Abstract 
relating to British India. 
3.2 Estimation 
 Empirical estimation in this study has been undertaken in E-views 7.0 package employing vector auto-
regression (VAR) and pooled regression. First, we estimate VAR using cyclical GDP series of India, Britain and 
the USA as endogenous and that of France and Japan as exogenous variables. Dummy is also used as an 
exogenous variable to capture the effects of events of two world wars and the Great Depression and it assumed a 
value equal to 1, in these event years, otherwise it is zero. The optimal lag length of VAR based on various 
criteria (such as LR test statistic, final prediction error criterion, akaike information criterion, Schwarz 
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information criterion, and Hannan-Quinn information criterion) was found to be one (Table 3). 
 
Table 3: VAR Lag length Selection Criteria 
 
Endogenous variables: CYC_IN CYC_UK CYC_USA  
Exogenous variables: c Dummy CYC_FR CYC_JP 
Sample: 1884 1947  
Included observations: 59  
Lag LogL LR FPE AIC SC HQ 
0 -522.2354 NA   14715.69  18.10968  18.53223  18.27462 
1 -477.1834   79.41371*   4347.305*   16.88757*   17.62704*   17.17623* 
2 -469.2076  13.24790  4530.427  16.92229  17.97867  17.33466 
3 -461.4921  12.03110  4789.788  16.96583  18.33912  17.50191 
4 -454.7997  9.754951  5282.591  17.04406  18.73426  17.70384 
5 -448.5147  8.521990  5965.489  17.13609  19.14321  17.91959 
* indicates lag order selected by the criterion  
 
  We undertake standard impulse response analysis, which describes the response of the system to an 
exogenous shock, with paths of all the variables endogenously determined. In the following figures, while the 
abscissa shows time expressed in years, the ordinate shows the level phenomena expressed in units of 
measurement. A shock to output of the British economy was found to adversely impact India’s output for three 
years, which vividly captures colonial plunder as put forth as ‘drain of wealth’ by Dadabhai Naoroji (Figure 7). 
On the contrary, a shock to output of the USA was found to have a positive impact on India’s GDP. British 
economy is found to be positively impacted by a shock to India’s GDP, while a shock to USA output is found to 
undermine the British economy’s GDP. A shock to British and India’s GDP is found to have a positive impact 
on the USA GDP.  
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Fig 7. Impulse Response  
 
The estimated VAR model is found to be stable as all roots of the characteristic polynomial are inside 
the unit circle (Figure 8). Granger causality suggests that movement in US economy granger causes cyclical 
fluctuation in India’s GDP (Table 4). Fluctuations in India’s and US’s economy granger causes output 
movement in UK, while movement in UK economy granger causes output fluctuation in the US economy. 
 
 
 
Fig 8. Inverse roots of characteristics polynomial 
Table 4. VAR Granger Causality/Block Exogeneity 
Wald Tests 
 
Sample: 1884 1947 
Included observations: 63 
Dependent variable: CYC_IN 
Excluded Chi-sq Df Prob. 
CYC_UK 2.46 1 0.116 
CYC_USA 8.73 1 0.001 
Dependent variable: CYC_UK 
Excluded Chi-sq Df Prob. 
CYC_IN 17.61 1 0.000 
CYC_USA 5.40 1 0.020 
Dependent variable: CYC_USA 
Excluded Chi-sq Df Prob. 
CYC_IN 1.10 1 0.294 
CYC_UK 5.74 1 0.017 
 
Business Cycle Convergence: 
  
Since colonial India remained a globalised economy, we wish to probe if the level of economic activity 
in other economies influenced colonial India’s output. For the same, we carried out pooled regression to see 
whether the business cycle of colonial India was synchronised with other economies. For this exercise, we 
calculate moving correlation on a ten-year moving window. Correlation coefficient ‘r’ is the 10-year moving 
correlation coefficient of cyclical GDP series of select countries with India. Since the correlation coefficient 
remains bounded in the range of -1 to +1, we undertake Fisher transformation of the10-year moving correlation 
coefficient for transforming respective correlation coefficient values into additive quantities as also to obtain 
unbounded variables.  
 
Fischer transformed correlation coefficient (FTC) is obtained using the following formula: 
FTCt= 1/2 ln ሼሺͳ ൅ ݎሻȁሺͳ െ ݎሻሽ                                                                                                           (1) 
 
We then employ pooled regression with FTCt as the dependent variable and the explanatory variables 
include trend and three dummies.  
        FTCt ൌȽ൅Ⱦͳ൅Ⱦʹ൅ei,t                                                                                                        (2) 
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The explanatory variable ‘trend’ shows whether there is some convergence of business cycles of the 
considered economies with India. A positive and significant ‘trend’ implies that the business cycle of India is 
synchronised with these economies. Three dummies viz. Dummyww1, Dummygd, Dummyww2 have also been 
introduced to cover three major events during the period. Dummyww1 is introduced to capture the impact of First 
World War and it assumes a value equal to 1 during 1914-19 and is zero for the remaining years. Similarly, 
Dummygd has been introduced to capture the impact of the Great Depression (1929-33) and this also assumes a 
value equal to one in the event years. Dummyww2 captures the impact of Second World War (1939-44) and it 
also assumes a unit value in the event years. Four estimated pooled regression results are presented in Table 5. 
Estimation 1 based on data for 14 west European countries† as the explanatory variables shows a weaker but 
significant and positive trend of synchronisation of India’s business cycle with these countries. Here, all the 
dummies were found to be significant. Estimation 2 which includes UK and France reflects that India’s business 
cycle is also weakly synchronised with these economies, while none of the dummies were found to be 
significant. Estimation 3 shows that colonial India’s business cycle is also found to be synchronised with UK, 
France, Portugal, Denmark, and Netherland. Here, Dummygd is not found to be significant. Estimation 4 shows 
that India’s business cycle is converging with UK, France, US and Japan and the degree of synchronisation is 
relatively higher. Here, among the dummies, only dummyww2 is found to be significant. Estimation 5 also shows 
that India’s business cycle is converging with Belgium, Germany and Italy (the choice of countries being 
governed by the fact that the share of these countries in India’s sea-borne trade was 3 per cent or more). Here, 
among the dummies, only dummygd  is found to be significant. 
 
Table 5. Business Cycle Convergence of India with Other economies: 1893-1947 (Pooled regression with FTC 
as dependent variable) 
Explanatory 
 Variables 
Estimation 1 
 
Estimation 2 
 
Estimation 3 
 
Estimation 4 
 
Estimation 
5 
Trend 0.01*** (7.96) 0.03*** (6.30) 0.008*** (3.49) 0.03*** (9.0) 0.01*** 
(2.96) 
Dummyww1 0.44*** (6.03) 0.18 (1.04) 0.30*** (2.97) -0.22  (-1.53) 0.16 (1.05) 
Dummygd 0.23 ***(2.8) 0.19 (0.96) -0.07 (-0.57) -0.14 (-0.82) 0.62*** 
(3.70) 
Dummyww2 -0.73*** (-8.6) 0.27 (1.35) -0.44*** (-3.75) 0.63*** (3.7)  0.27 (1.58) 
Constant 0.88*** (18.8) 0.17  (1.51) 0.83*** (12.7) 0.17* (1.82) 0.53*** 
(5.62) 
No. of 
countries 
No. of years 
No. of Obs. 
14 
55 
770 
2 
53 
106 
5 
55 
275 
4 
55 
220 
3 
55 
165 
t-Statistics reported in parentheses. 
*: Significant at 10% level of significance. 
**: Significant at 5% level of significance. 
***: Significant at 1% level of significance. 
 
 
4. Concluding Observations:  
In this study, we established that colonial India under British rule went through cyclical fluctuations of 
its GDP and its cyclical output was found to be synchronized, albeit weakly, with several countries, especially 
from the West during the late 19th and first half of the 20th century.  In VAR estimation, we found that during the 
period 1884-1947, India’s output was found to be influenced by the US economy rather than the British 
economy. Cyclical fluctuations in colonial India’s output did not derive much from the level of economic 
activity in British economy. Granger causality analysis suggests that fluctuations in British economy’s output 
did not affect colonial India, rather causality ran the other way round as a positive shock to colonial India was 
found to boost British output. We also undertake pooled estimation, which shows a weaker but significant and 
positive trend of synchronisation of India’s business cycle with several West European countries. India’s 
business cycle is also found to be weakly synchronized with the USA and Japan. 
 
 
 
† These countries include Austria, Belgium, Denmark, Finland, France, Germany, Italy, Netherland, Norway, 
Sweden, Switzerland, United Kingdom, Portugal, and Spain. 
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